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The main purpose of this experimental work is to investigate the effects of some organic residues, such 
as, manure and vetch residues on the structural stability and erodibility of some surface soils. In this 
laboratory research, three soil samples collected from different region, two various kinds of organic 
residues and three application levels were used. At the end of the incubation period, structural stability 
and erodibility of controls and admixtures were determined by means of structural stability index, 
dispersion ratio, erosion ratio, permeability ratio, aggregate stability and erodibility factor of USLE. As a 
result, the organic residues applied into the soils, improved the structural stability and, to some extent, 
decreased the erodibility of soils studied. There were no significant differences between the application 
levels of 5% and 10%. 
 




Improvement of soil structure is vital for both plant protection and soil management. 
Aeration, soil water capacity, intake of plant nutritions and resistance to erosion 
increases. Soil structure properties and consequently resistance to erosion could be 
enhanced by adding appropriate organic matters. Form manures and legumes are two of 
the most important organic matters, however in general form manures are usually used 
as a fuel instead of giving to soil. Legumes as a plant residue are not added, instead of 
this it is used as fodder error. Surface structure and sensitivity to erosion are todo into 
account when planning form management that considers soil protection.  This 
sensitivity to erosion is made by calculation of structure stability index of soil, 
dispersion rate, erosion rate, permeability, aggregate stability. 
 
Ozdemir (1990), painted out that adding vetch residual and form manure to soils made 
increase in structural stability index and aggregate stability, decrease in dispersion rate, 
erosion rate, permeability and soil erodibility futer. Similar results were found by Hanay 
(1990) and Canpolat (1990) that adding form manure to soil increased soil aggregate 
stability. 
 
Gur (1981) revealed that application of vetch residues increased aggregate ability and 
resistance of soil. It was concluded that form manure increase structural resistance and 
decrease sensitivity to erosion (Laddha et al, 1984; Tari et al., 1991; Erkol et al., 1993). 
Kaganoglu (1984) added different dozes of form manures and they concluded that with 
increasing organic content of soil erodibility decreased. The purpose of this study to 
determine the effect of vetch residues and form manures and their doses on soil gathered 
from three locations for structural resistance and sensitivity to erosion. 
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MATERIALS AND METHODS 
Some characteristics of soils are given Table1. Three soil samples were taken from 0-20 
cm depth, in field with stubble. Samples were gathered from Erzurum, Adana and 
Ankara providences, when fields where moisture was about field capacity. 25 kg 
samples were put in bag and transferred to laboratory, and were dried in shadow for 1 
week. Samples were pounded and processed in 2 mm sieve, then put in plastic boxes. 
Vetch straw and form manure were used in the study, form manure and vetch straw 
were dried, pounded and processed in 2 mm sieve and put in plastic boxes. 0, 50 g (5%), 
100 (10%) dozes of vetch straw and form manures, were added to 1 kg soil sample, and 
mixed with “Johnson” equipment. Samples were transferred to plastic boxes with 25 cm 
diameter and 10 cm height. Samples were moisture till reaching field capacity and 
regularly made for 91 days. Water loss captured from samples were recorded and lost 
water was added. After 13 weeks incubation period samples were reached the right 
consistency and smashed by hand. Sand, clay rates by “Bouycous” hydrometer 
(Bouycous, 1951); organic matter content of soil by “Smith- Weldon” method 
(Hocaoglu, 1966); pH values by pH meter (Jackson, 1958); CaCO3 contents of soil by 
“Scheibler” calsimeter (Saglam, 1978); moisture content by “Santrifuge” method 
(Black, 1965) were determined. “Kmoch” equipment and soil aggregate in 2mm for air 
permeability (Kmoch, 1962), after this measurement with “constant- level 
permeameter” for water permeability (Black, 1965) were used. Structural resistance 
(Ozemir, 1990), sensitivity to erosion (Canbolat, 1990), structure stability index (Leo, 
1963), dispersion (Sonmez, 1987), erosion rate (Akalan, 1967), permeability (Black, 
1965) and aggregate stability (Black, 1965) were evaluated.  
 
RESULTS AND DISCUSSION 
In the study, 3 dozes of two organic residues (vetch straw and form manure) were added 
to soil, after 90 days incubation period, results are given Table 3 an 4. 
 
Structure stability index: Effect of locations, ilocation x organic residual interaction, 
location x dose interaction, were foun to be significant at 1% (Table 2). The highest 
structure stability index (32.3) was obtained from Adana location (Table 3). Ozdemir 
(1990) stated that structure stability index differs with different cocations.  
 
Dispersion rate: This rate was calculated from structure index measurement. In the 
study, Effect of locations, organic resiuals, doses on dispersion rate; location x organic 
residual interaction, location x dose interaction, organic residual x dose interaction, dose 
x location x organic residual interaction were foun to be significant at 1% (Table 2). 
Erzurum location and farm manure gave the highest dispersion rate (34.7 and 34.4, 
respectively).  However, increasing doses caused decrease in dispersion rate. Our results 
were similar to Ozdemir (1991) and Erkol et al. (1993) findings.  
 
Erosions rate: This character was calculate with using dispersiyon rate, colloid content  
(clay + organic matter after conducting study) and moisture content (Akalan,1967). 
Effect of locations, organic resiuals, doses on erosion rate; location x organic residual 
interaction, location x dose interaction, organic residual x dose interaction, dose x 
location x organic residual interaction were foun to be significant at 1% (Table 2). The 
highest erosion rate was taken from Erzurum location (57.3). Erosion rate in farm 
manure applied soil was higher (46.2) than vetch residual. Increased doses decreased 
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erozion rate and the lowest erosion rate (35.8) was obtained from 10% dose application 
(Table 3). Tari et al. (1991) pointed out that differet residuals gives various results and 
with increased application doze, erosion rate decreased. 
 
Permeability rate: This character is was calculated dividing air permeability to water 
permeability (Black,1965). Effect of locations, organic resiuals, doses on permeability 
rate; location x organic residual interaction, location x dose interaction, organic residual 
x dose interaction, dose x location x organic residual interaction were foun to be 
significant at 1% (Table 2). The highest permeability rate was taken from Adana 
location (15.8). Permeability rate in farm manure was higher (28.2) than vetch residual. 
Increased doses decreased erozion rate and the lowest erosion rate (15.2) was obtained 
from 10% dose application (Table 3). Similar results were found by various studies that 
permeability rate differed with locations and residuals (Ozdemir, 1990) increased doses 
of residuals decreased permeability rate (Reeve, 1965). 
 
Aggregate stability: Aggregate stability of soils was found by “Yoder” method (Black, 
1965). Effect of locations, organic resiuals, doses on aggregate stability; location x 
organic residual interaction, location x dose interaction, organic residual x dose 
interaction, were foun to be significant at 1%; besies  dose x location x organic residual 
interaction was significant at 5% (Table 2). The highest aggregate stability was taken 
from Ankara location (63.8%). Vetch residual gave higher aggregate stability (64.4%) 
than the other one. Increasing dose increased aggregate stability in soil and 10% 
application (63.6%) provided the highest value (Table 3). Hanay (1990) and Canpolat 
(1990) concluded that increased dose of residuals increasedd aggregate stability, 
moisture content and organic matter.   
 
Erodibility (K) factor: This character is essential parameter and changes with residual 
variety and dose (Sonmez,1994). Effect of locations, organic resiuals, doses on 
erodibility factor were foun to be significant at 1%; location x organic residual 
interaction, location x dose interaction, organic residual x dose interaction, dose x 
location x organic residual interaction was significant at 5% (Table 2). Erzurum location 
gave the highest erodibility factor (0.32). Farm manure gave higher aggregate stability 
(0.27) and increasing dose decreased erodibility factor, 10% application (0.23) caused 
the lowest erodibility factor (Table 3). Our findings were similar to Tari et al. (1991) 
and Askin et al. (1992). 
 
CONCLUSION 
Farm manure and vetch residual on a large scale, made soils resistant to erosion and this 
resistance increased with increasing amount of doses. Vetch residdual was found to be 
more effective than farm manure. Suitable organic resiuals and their doses are suggested 
to improve soil conditions for each region.   
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Table 1.  Some characteristics of soil samples. 
 
Specimen No 















(W) % Sand Lo-am Clay 
Erzurum (1) 39 31 30 16 Clay-loam Moderate granular 7.9 3.2 0.51 2.8 
Adana (2) 45 28 27 14 Sand- clay-loam 
Moderate 
granular 7.8 18.6 1.08 2.7 
Ankara 




7.9 12.3 1.26 6.3 
 
 
Table 2. Variance Analysis of Organic Residuals and Doses on  Characters  
 
Variables Structure stability 
index 
Dispersion rate Erosion rate Permeability rate Aggregate stability Erodibility factor of 
USLE 
Location 13.13** 154.54** 1571.50** 657.14** 46.07** 1055.52** 
Organic residuals 0.07ns 508.24** 528.94** 227.81** 213.07** 17.28** 
Location x Organic residuals 15.91** 16.10** 69.13** 8.22** 5.19** 4.32* 
Doze 0.07ns 483.76** 260.07** 446.68** 69.30** 82.44** 
Location x Doze 22.93** 153.80** 280.55** 153.89** 8.16** 2.88* 
Organic residuals x Dose 0.07ns 133.44** 171.13** 87.76** 71.02** 4.68* 
Location x Organic residuals x 
Doze 
4.25** 17.05** 61.76** 41.98** 3.32* 3.60* 
C.V. (%)       
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Table 3. Effect of  Applications in Some Components.  
 
Location Structure stability index Dispersion rate Erosion rate Permeability rate Aggregate stability Erodibility factor of USLE 
Erzurum 27.8 B 34.7 A 57.3 A 18.8 B 53.2 B 0.32 A 
Adana 32.3 A 28.7 B 40.3 B 15.8 A 55.3 B 0.30 B 
Ankara 28.2 B 25.8 C 24.5 C 37.8 C 63.8 A 0.16 C 
Mean 29.4 29.7 40.7 24.2 57.4 0.26 
Organic residuals 
Fig artigi 29.6 25.0 B 35.2 B 20.1 B 64.4 A 0.25 B 
Ahir gubresi 29.3 34.4 A 46.2 A 28.2 A 50.4 B 0.27 A 
Mean 29.4 29.7 40.7 24.1 57.4 0.26 
Doze 
0 29.3 38.7 A 48.3 A 34.7 A 50.0 C 0.28 A 
5 29.7 27.2 B 38.0 B 22.7 B 58.6 B 0.27 B 
10 29.3 23.3 C 35.8 C 15.2 C 63.6 A 0.23 C 
Mean 29.4 27.7 40.7 24.2 57.4 0.26 
